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(57) This invention is directed to methods, pharma- 
ceutical compositions and kits comprising an aldose re- 
ductase inhibitor (ARI), a prodrug thereof or a pharma- 
ceutically acceptablre salt of said ARI or said prodrug 
and an antihypertensive agent, a prodrug thereof or a 
pharmaceutically acceptable salt of said antihyperten- 



sive agent or said prodrug. This invention further relates 
to methods of using those pharmaceutical compositions 
for the treatment of diabetic complications such as dia- 
betic neuropathy, diabetic nephropathy, diabetic retin- 
opathy, myocardial infarction, cataracts and diabetic 
cardiomyopathy. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] This invention relates to methods, pharmaceu- 
tical compositions and kits comprising an aldose reduct- 
ase inhibitor (ARI), a prodrug thereof or a pharmaceuti- 
cal^ acceptable salt of said ARI or said prodrug and an 
antihypertensive agent, a prodrug thereof or a pharma- 
ceutical^ acceptable salt of said antihypertensive agent 
or said prodrug. This invention further relates to meth- 
ods of using such pharmaceutical compositions for the 
treatment of diabetic complications such as diabetic 
neuropathy, diabetic nephropathy, diabetic retinopathy, 
myocardial infarction, cataracts and diabetic cardiomy- 
opathy. 

[0002] Aldose reductase inhibitors function by inhibit- 
ing the activity of the enzyme aldose reductase, which 
is primarily responsible for regulating the reduction of 
aldoses, such as glucose and galactose, to the corre- 
sponding polyols. such as sorbitol and galactitol. in hu- 
mans and other animals. In this way, unwanted accu- 
mulations of galactitol in the lens of galactosemic sub- 
jects and of sorbitol in the lens, peripheral nervous cord 
and kidneys of various diabetic subjects are prevented 
or reduced. Accordingly, aldose reductase inhibitors are 
of therapeutic value for controlling certain diabetic com- 
plications, e.g., diabetic neuropathy, diabetic nephrop- 
athy, diabetic cardiomyopathy, myocardial infarction, 
cataracts and diabetic retinopathy. 
[0003] Several classes of compounds are known to 
have activity as antihypertensive agents. These include 
calcium channel blockers, A-ll antagonists, diuretics, 
beta- . adrenergic receptor blockers, neutral endopepti- 
dase inhibitors, vasodilators and alpha-adrenergic re- 
ceptor blockers. International Patent Application Publi- 
cation Number WO99/02189, published January 21, 
1999, discloses the use of ACE inhibitors in combination 
with aldose reductase inhibitors to treat diabetic compli- 
cations such as diabetic neuropathy, diabetic nephrop- 
athy and diabetic retinopathy. 

SUMMARY OF THE INVENTION 

[0004] This invention is directed to pharmaceutical 
compositions comprising an aldose reductase inhibitor 
(ARI), a prodrug thereof or a pharmaceutically accept- 
able salt of said ARI or of said prodrug; an antihyperten- 
sive agent, a prodrug thereof or a pharmaceutically ac- 
ceptable salt of said antihypertensive agent or of said 
prodrug; and a pharmaceutically acceptable carrier, ve- 
hicle or diluent. 

[0005] This invention is also directed to methods of 
treating a diabetic complication in a mammal comprising 
administering to said mammal a pharmaceutical com- 
position as set forth hereinbelow. In particular, such di- 
abetic complications as, for example, diabetic neuropa- 
thy, diabetic nephropathy, diabetic cardiomyopathy, my- 



ocardial infarction, cataracts and diabetic retinopathy 
can be treated by the methods of this invention. 
[0006] This invention is also directed to methods of 
treating a diabetic complication in a mammal comprising 

5 administeringto said mammal an ARI, a prodrug thereof 
or a pharmaceutically acceptable salt of said ARI or said 
prodrug; and an antihypertensive agent, a prodrug 
thereof or a pharmaceutically acceptable salt of said an- 
tihypertensive agent or said prodrug. 

10 [0007] This invention is especially directed to meth- 
ods wherein the ARI, prodrug thereof or pharmaceuti- 
cally acceptable salt of said ARI or said prodrug, and 
the antihypertensive agent, prodrug thereof or pharma- 
ceutically acceptable salt of said antihypertensive 

15 agent, are administered separately. 

[0008] This invention is also especially directed to 
methods wherein the ARI, prodrug thereof or pharma- 
ceutically acceptable salt of said ARI or said prodrug, 
and the antihypertensive agent, prodrug thereof or phar- 

20 maceutically acceptable salt of said antihypertensive 
agent or said prodrug are administered together. 
[0009] This invention is also directed to kits compris- 
ing: 

25 a) a first unit dosage form comprising an aldose re- 
ductase inhibitor (ARI), a prodrug thereof or a phar- 
maceutically acceptable salt of said ARI or said pro- 
drug and a pharmaceutically acceptable carrier, ve- 
hicle or diluent; 
30 b) a second unit dosage form comprising an antihy- 
pertensive agent, a prodrug thereof or a pharma- 
ceutically acceptable salt of said antihypertensive 
agent or said prodrug and a pharmaceutically ac- 
ceptable carrier, vehicle or diluent; and 
35 c) a container. 

[0010] In the compositions, methods and kits of this 
invention, it is preferred that said ARI is fidarestat, epal- 
restat, minalrestat, SPR-210, zenarastat or zopolrestat, 

40 a prodrug thereof or a pharmaceutically acceptable salt 
of said ARI or of said prodrug. It is especially preferred 
that said ARI is zopolrestat, a prodrug thereof or a phar- 
maceutically acceptable salt thereof or of said prodrug. 
[0011] In the compositions, methods and kits of this 

45 invention , it is preferred that said antihypertensive agent 
is a compound selected from the following classes of 
antihypertensive agents: calcium channel blockers, A-ll 
antagonists, diuretics, endopeptidase inhibitors, beta- 
adrenergic receptor blockers and alpha-adrenergic re- 

50 ceptor blockers. 

[0012] Preferred calcium channel blockers include 
verapamil, diltiazem, mibefradil, isradipine, lacidipine, 
nicardipine, nifedipine, amlodipine, nimodipine, nisol- 
dipine, nitrendipineand felodipine, prodrugs thereof and 

55 pharmaceutically acceptable salts of said calcium chan- 
nel blockers and said prodrugs. Especially preferred cal- 
cium channel blockers include nifedipine, amlodipine 
and felodipine, prodrugs thereof and pharmaceutically 
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acceptable salts of said calcium channel blockers and 
said prodrugs. 

[0013] Preferred A-ll antagonists include losartan, 
irbesartan and valsartan, prodrugs thereof and pharma- 
ceutically acceptable salts of said A-ll antagonists and 
said prodrugs. 

[0014] Preferred diuretics include amiloride and ben- 
droflumethiazide, prodrugs thereof and pharmaceutical- 
ly acceptable salts of said diuretics and said prodrugs. 
[0015] Endopeptidase inhibitors may be neutral en- 
dopeptidase inhibitors or may be dual ACE inhibitor/ 
neutral endopeptidase inhibitors. Preferred neutral en- 
dopeptidase inhibitors include candoxatril and candox- 
atrilat, prodrugs thereof and pharmaceutically accepta- 
ble salts thereof and of said prodrugs. Preferred dual 
ACE inhibitor/neutral endopeptidase inhibitors include 
sampatrilat and omapatrilat, prodrugs thereof and phar- 
maceutically acceptable salts thereof and of said prod- 
rugs. Sampatrilat and omapatrilat are dual ACE inhibi- 
tor/neutral endopeptidase inhibitors. Omapatrilat is also 
known as a vasopeptidase inhibitor. 
[0016] A preferred beta-adrenergic receptor blocker 
is carvedilol, prodrugs thereof and pharmaceutically ac- 
ceptable salts of said beta-adrenergic receptor blockers 
and said prodrugs. 

[0017] Preferred alpha-adrenergic receptor blockers 
include doxazosin, prazosin and trimazosin. prodrugs 
thereof and pharmaceutically acceptable salts of said 
alpha-adrenergic receptor blockers and of said prod- 
rugs. 

DETAILED DESCRIPTION OF THE INVENTION 

[0018] The methods, compositions and kits of this in- 
vention are useful in treating diabetic complications, in- 
cluding, but not limited to, diabetic neuropathy, diabetic 
nephropathy, diabetic cardiomyopathy, myocardial inf- 
arction, cataracts and diabetic retinopathy. 
[0019] The term "treating", as used herein, refers to 
retarding, arresting or reversing the progress of, or alle- 
viating or preventing either the disorder or condition to 
which the term "treating" applies, or one or more symp- 
toms of such disorder or condition. The term "treat- 
ment", as used herein, refers to the act of treating a dis- 
order, symptom or condition, as the term "treating" is de- 
fined above. 

[0020] Any aldose reductase inhibitor may be used in 
the pharmaceutical compositions, methods and kits of 
this invention. Theterm aldose reductase inhibitor refers 
to a compound which inhibits the bioconversion of glu- 
cose to sorbitol catalyzed by the enzyme aldose reduct- 
ase. Such inhibition is readily determined by those 
skilled in the art according to standard assays (J. 
Malone, Diabetes , 29:861-864, 1980. "Red Cell Sorbi- 
tol, an Indicator of Diabetic Control"). The following pat- 
ents and patent applications, each of which is hereby 
wholly incorporated herein by reference, exemplify al- 
dose reductase inhibitors which can be used in the com- 



positions, methods and kits of this invention, and refer 
to methods of preparing those aldose reductase inhibi- 
tors: United States Patent 4,251 ,528; United States Pat- 
ent 4,600,724; United States Patent 4,464,382, United 

5 States Patent 4,791,126, United States Patent 
4,831,045; United States Patent 4,734,419; 4,883,800; 
United States Patent 4,883,410; United States Patent 
4,883,410; United States Patent 4,771,050; U.S. 
5,252,572; United States Patent 5,270,342; U.S. 

10 5,430,060; United States Patent 4,130,714: United 
States Patent 4,540,704; United States Patent 
4,438,272; United States Patent 4,436,745, United 
States Patent 4,438,272; United States Patent 
4,436,745, United States Patent 4,438,272; United 

15 States Patent 4,436,745, United States Patent 
4,438,272; United States Patent 4,980,357: United 
States Patent 5,066,659; United States Patent 
5,447,946; United States Patent 5,037,831 . 
[0021] A variety of aldose reductase inhibitors are 

20 specifically described and referenced below, however, 
other aldose reductase inhibitors will be known to those 
skilled in the art. Also, common chemical USAN names 
or other designations are in parentheses where appli- 
cable, together with reference to appropriate patent lit- 

25 erature disclosing the compound. 

[0022] Accordingly, examples of aldose reductase in- 
hibitors useful in the compositions, methods and kits of 
this invention include: 

30 1 . 3-(4-bromo-2-fluorobenzyl)-3,4-dihydro-4-oxo- 

1 - phthalazineacetic acid (ponalrestat, US 
4,251,528); 

2. N[[(5-trifluoromethyl)-6-methoxy-1 -naphthale- 
nyl]thioxomethyl)-N-methylglycine (tolrestat, US 

35 4,600,724); 

3. 5-[(Z,E)-p-methylcinnamylidene]-4-oxo-2-thi- 
oxo-3-thiazolideneacetic acid (epalrestat, US 
4,464,382, US 4,791,126, US 4,831,045); 

4. 3-(4-bromo-2-fluorobenzyl)-7-chloro-3,4-dihy- 
40 dro-2,4-dioxo-1 (2H)-quinazolineacetic acid (zenar- 

estat, US 4,734,419, and US 4,883,800); 

5. 2R,4R-6,7-dichloro-4-hydroxy-2-methylchro- 
man-4-acetic acid (US 4,883,410): 

6. 2R,4R-6,7-dichloro-6-fluoro-4-hydroxy-2-meth- 
45 ylchroman-4-acetic acid (US 4,883,410); 

7. 3,4-dihydro-2,8-diisopropyl-3-oxo-2H-1 ,4-ben- 
zoxazine-4-acetic acid (US 4,771 ,050); 

8. 3,4-dihydro-3-oxo-4-[(4,5,7-trifluoro-2-benzothi- 
azolyl)methyl]-2H-1 ,4-benzothiazine-2-acetic acid 

50 (SPR-210, U.S. 5,252,572); 

9. N-[3,5-dimethyl-4-[(nitromethyl)sulfonyl]phenyl)- 

2- methyl-benzeneacetamide (ZD5522, U.S. 
5,270,342 and U.S. 5,430,060); 

1 0. (S)-6-fluorospiro[chroman-4,4'-imidazolidine]- 
55 2,5'-dione (sorbinil, US 4,130,714); 

11 . d-2-methyl-6-fluoro-spiro(chroman-4',4 , -imida- 
zolidine)-2\5'-dione (US 4,540,704); 

1 2. 2-fluoro-spiro(9H-fluorene-9,4'-imidazolidine)- 
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2\5 , -dione (US 4,438,272); 

1 3. 2,7-di-fluoro-spiro(9H-fluorene-9,4'-imidazolid- 
ine)-2',5'-dione (US 4,436,745, US 4 : 438 : 272); 

1 4. 2,7-di-fluoro-5-methoxy-spiro(9H-fluorene-9,4'- 
imidazolidine)-2',5'-dione (US 4,436,745, US 
4,438,272); 

15. 7-fluoro-spiro(5H-indenol[1 ,2-b]pyridine-5,3'- 
pyrrolidinG)-2,5'-dione (US 4,436,745, US 
4,438,272); 

16. d-cis-S'-chloro^'^'-dihydro^'-methyl-spiro- 
(imidazolidine-4,4'-4'H-pyrano(2,3-b)pyridine)- 
2,5-dione (US 4,980,357); 

1 7. spiro[imidazolidine-4,5'(6H)-quinoline]-2.5-di- 
one-S'-chloro^'S'-dihydro^'-methyHS'-cis) (US 

5,066,659); 

1 8. ^S^SVe-fluoro^VS'-dioxospirotchroman^,^- 
imidazolidine)-2-carboxamide (fidarestat, US 
5,447,946); and 

1 9. 2-[(4-bromo-2-fluorophenyl)methyl]-6-fluoros- 
piro[isoquinoline-4(1 H),3'-pyrrolidine]-1 ,2', 3, 5' 
(2H)-tetrone (minalrestat, US 5,037,831). 

[0023] Other aldose reductase inhibitors include com- 
pounds of formula A, 




O 



A 

and pharmaceutical^ acceptable salts thereof, wherein 

Z in the compound of formula A is O or S; 
R 1 in the compound of formula A is hydroxy or a 
group capable of being removed in vivo to produce 
a compound of formula A wherein R 1 is OH; and 
X and Y in the compound of formula A are the same 
or different and are selected from hydrogen, trifluor- 
omethyl, fluoro, and chloro. 

[0024] A preferred subgroup within the above group 
of aldose reductase inhibitors includes numbered com- 
pounds 1 , 2, 3, 4, 5, 6, 9, 10, and 17, and the following 
compounds of formula A: 

20. 3,4-dihydro-3-(5-fluorobenzothiazol-2-ylme- 
thyl)-4-oxophthalazin-1-yl-acetic acid [R 1 =hydroxy; 

X=F; Y=H]; 

21 . 3-(5,7-difluorobenzothiazol-2-ylmethyl)-3,4-di- 
hydro-4-oxophthalazin-1-ylacetic acid [R 1 =hy- 
droxy; X=Y=F]; 



22. 3-(5-chlorobenzothiazol-2-ylmethyl)-3,4-dihy- 
dro-4-oxophthalazin-1-ylacetic acid [R 1 =hydroxy; 
X=CI; Y=H]; 

23. 3-(5,7-dichlorobenzothiazol-2-ylmethyl)-3,4-di- 
5 hydro-4-oxophthalazin-1-ylacetic acid [R 1 =hy- 

droxy; X=Y=CI]; 

24. 3,4-dihydro-4-oxo-3-(5-trifluoromethylbenzoxa- 
zol-2-ylmethyl)phthalazin-1 -ylacetic acid [R 1 =hy- 
droxy; X=CF 3 ; Y=H]; 

10 25. 3,4-dihydro-3-(5-fluorobenzoxazol-2-ylmethyl)- 
4-oxophthalazin-1 -yl-acetic acid [R 1 =hydroxy; X=F; 
Y=H]; 

26. 3-(5,7-difluorobenzoxazol-2-ylmethyl)-3,4-di- 
hydro-4-oxophthalazin-1 -ylacetic acid [R 1 =hy- 

15 droxy; X=Y=F]; 

27. 3-(5-chlorobenzoxazol-2-ylmethyl)-3,4-dihy- 
dro-4-oxophthalazin-1 -ylacetic acid [R 1 =hydroxy; 
X=CI; Y=H]; 

28. 3-(5,7-dichlorobenzoxazol-2-ylmethyl)-3,4-di- 
20 hydro-4-oxophthalazin-1 -ylacetic acid [R 1 =hy- 

droxy; X=Y=CI]; and 

29. zopolrestat; 1 -phthalazineacetic acid, 3,4-dihy- 
dro-4-oxo-3-[[5-(trifluoromethyl)-2-benzothiazolyl] 
methyl]- [R 1 =hydroxy; X=trifluoromethyl; Y=H]. 

25 

[0025] In compounds 20-23 and 29, Z is S. In com- 
pounds 24-28, Z is O. 

[0026] Of the above subgroup, compounds 20-29 are 
more preferred with compound 29 especially preferred. 
30 [0027] Said compounds of formula A are prepared as 
disclosed in US 4,939,140. 

[0028] The aldose reductase inhibitor compounds of 
this invention are readily available or can be easily syn- 
thesized by those skilled in the art using conventional 
35 methods of organic synthesis, particularly in view of the 
pertinent patent specifications. 

[0029] The antihypertensive agents which may be 
used in accordance with this invention are members of 
different classes of antihypertensive agents, including 

40 calcium channel blockers, A-ll antagonists, diuretics, 
beta-adrenergic receptor blockers, vasodilators and al- 
pha-adrenergic receptor blockers. 
[0030] Calcium channel blockers which are within the 
scope of this invention include, but are not limited to: 

45 bepridil, which may be prepared as disclosed in U.S. 
Patent No. 3,962,238 or U.S. Reissue No. 30,577; clen- 
tiazem, which may be prepared as disclosed in U.S. Pat- 
ent No. 4,567,1 75; diltiazem, which may be prepared as 
disclosed in U.S. Patent No. 3,562,257 fendiline, which 

50 may be prepared as disclosed in U.S. Patent No. 
3,262,977; gallopamil, which may be prepared as dis- 
closed in U.S. Patent No. 3,261 ,859; mibefradil, which 
may be prepared as disclosed in U.S. Patent No. 
4,808,605; prenylamine, which may be prepared as dis- 

55 closed in U.S. Patent No. 3,152,173; semotiadil, which 
may be prepared as disclosed in U.S. Patent No. 
4,786,635; terodiline, which may be prepared as dis- 
closed in U.S. Patent No. 3,371 ,014; verapamil, which 
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may be prepared as disclosed in U.S. Patent No. 
3,261 ,859; amlodipine, which may be prepared as dis- 
closed in U.S. Patent No. 4,5723.909; aranipine, which 
may be prepared as disclosed in U.S. Patent No. 
4,572,909; barnidipine, which may be prepared as dis- 
closed in U.S. Patent No. 4,220,649; benidipine, which 
may be prepared as disclosed in European Patent Ap- 
plication Publication No. 1 06,275; cilnidipine, which may 
be prepared as disclosed in U.S. Patent No. 4,672,068; 
efonidipine, which may be prepared as disclosed in U. 
S. Patent No. 4, 885, 284; elgodipine, which may be pre- 
pared as disclosed in U.S. Patent No. 4,952,592; fe- 
lodipine, which may be prepared as disclosed in U.S. 
Patent No. 4,264,611; isradipine, which may be pre- 
pared as disclosed in U.S. Patent No. 4,466,972; lac- 
idipine, which may be prepared as disclosed in U.S. Pat- 
ent No. 4,801,599; lercanidipine, which may be pre- 
pared as disclosed in U.S. Patent No. 4,705,797; ma- 
nidipine, which may be prepared as disclosed in U.S. 
Patent No. 4,892,875; nicardipine, which may be pre- 
pared as disclosed in U.S. Patent No. 3,985,758; nifed- 
ipine, which may be prepared as disclosed in U.S. Pat- 
ent No. 3,485,847; nilvadipine, which may be prepared 
as disclosed in U.S. Patent No. 4,338,322; nimodipine, 
which may be prepared as disclosed in U.S. Patent No. 
3,799,934; nisoldipine. which may be prepared as dis- 
closed in U.S. Patent No. 4,154,839; nitrendipine, which 
may be prepared as disclosed in U.S. Patent No. 
3,799,934; cinnarizine, which may be prepared as dis- 
closed in U.S. Patent No. 2,882,271 ; flunarizine, which 
may be prepared as disclosed in U.S. Patent No. 
3,773,939; lidoflazine, which may be prepared as dis- 
closed in U.S. Patent No. 3,267,104; lomerizine, which 
may be prepared as disclosed in U.S. Patent No. 
4,663,325; bencyclane, which may be prepared as dis- 
closed in Hungarian Patent No. 151,865; etafenone, 
which may be prepared as disclosed in German Patent 
No. 1 ,265,758; and perhexiline, which may be prepared 
as disclosed in British Patent No. 1 .025.578. Amlodipine 
besylate, a preferred salt of amlodipine, is disclosed in 
U.S. Patent No. 4,879,303. The disclosures thereof are 
incorporated herein by reference. 
[0031] Angiotensin-ll receptor antagonists (A-ll an- 
tagonists) which are within the scope of this invention 
include, but are not limited to: candesartan, which may 
be prepared as disclosed in U.S. Patent No. 5,1 96,444; 
eprosartan, which may be prepared as disclosed in U. 
S. Patent No. 5,1 85,351 ; irbesartan, which may be pre- 
pared as disclosed in U.S. Patent No. 5,270,317; losa- 
rtan, which may be prepared as disclosed in U.S. Patent 
No. 5,138,069; and valsartan, which may be prepared 
as disclosed in U.S. Patent No. 5,399,578. The disclo- 
sures thereof are incorporated herein by reference. 
[0032] Beta-adrenergic receptor blockers (beta- or p- 
blockers) which are within the scope of this invention 
include, but are not limited to: acebutolol, which may be 
prepared as disclosed in U.S. Patent No. 3,857,952; al- 
prenolol, which may be prepared as disclosed in Neth- 



erlands Patent Application No. 6,605,692; amosulalol, 
which may be prepared as disclosed in U.S. Patent No. 
4,217,305; arotinolol, which may be prepared as dis- 
closed in U.S. Patent No. 3,932,400; atenolol, which 

5 may be prepared as disclosed in U.S. Patent No. 
3,663,607 or 3,836,671; befunolol, which may be pre- 
pared as disclosed in U.S. Patent No. 3,853,923; betax- 
olol, which may be prepared as disclosed in U.S. Patent 
No. 4,252,984; bevantolol, which may be prepared as 

10 disclosed in U.S. Patent No. 3,857,981; bisoprolol, 
which may be prepared as disclosed in U.S. Patent No. 
4,171,370; bopindolol, which may be prepared as dis- 
closed in U.S. Patent No. 4,340,541; bucumolol, which 
may be prepared as disclosed in U.S. Patent No. 

15 3,663,570; bufetolol, which may be prepared as dis- 
closed in U.S. Patent No. 3,723,476: bufuralol, which 
may be prepared as disclosed in U.S. Patent No. 
3,929,836; bunitrolol, which may be prepared as dis- 
closed in U.S. Patent Nos. 3,940,489 and 3,961,071; 

20 buprandolol, which may be prepared as disclosed in U. 
S. Patent No. 3,309,406; butiridine hydrochloride, which 
may be prepared as disclosed in French Patent No. 
1,390,056; butofilolol, which may be prepared as dis- 
closed in U.S. Patent No. 4,252,825; carazolol, which 

25 may be prepared as disclosed in German Patent No. 
2,240,599; carteolol, which may be prepared as dis- 
closed in U.S. Patent No. 3,910,924; carvedilol, which 
may be prepared as disclosed in U.S. Patent No. 
4,503,067; celiprolol, which may be prepared as dis- 

30 closed in U.S. Patent No. 4,034,009; cetamolol, which 
may be prepared as disclosed in U.S. Patent No. 
4,059,622; cloranolol, which may be prepared as dis- 
closed in German Patent No. 2,21 3,044; dilevaloL which 
may be prepared as disclosed in Clifton et al., Journal 

35 of Medicinal Chemistry, 1982, 25, 670; epanolol, which 
may be prepared as disclosed in European Patent Pub- 
lication Application No. 41 ,491 ; indenolol, which may be 
prepared as disclosed in U.S. Patent No. 4,045,482; la- 
betalol, which maybe prepared as disclosed in U.S. Pat- 

40 ent No. 4,012,444; levobunolol, which may be prepared 
as disclosed in U.S. Patent No. 4,463,176; mepindolol, 
which may be prepared as disclosed in Seeman et al., 
Helv. Chim. Acta, 1971 , 54 , 241; metipranolol, which 
may be prepared as disclosed in Czechoslovakian Pat- 

45 ent Application No. 128,471 ; metoprolol, which may be 
prepared as disclosed in U.S. Patent No. 3,873,600; 
moprolol, which may be prepared as disclosed in U.S. 
Patent No. 3,501 ,769; nadolol, which may be prepared 
as disclosed in U.S. Patent No. 3,935, 267; nadoxolol, 

50 which may be prepared as disclosed in U.S. Patent No. 
3,819,702; nebivalol, which may be prepared as dis- 
closed in U.S. Patent No. 4,654,362; nipradilol, which 
may be prepared as disclosed in U.S. Patent No. 
4,394,382; oxprenolol, which may be prepared as dis- 

55 closed in British Patent No. 1 ,077,603; perbutolol, which 
may be prepared as disclosed in U.S. Patent No. 
3,551,493; pindolol, which may be prepared as dis- 
closed in Swiss Patent Nos. 469,002 and 472,404; prac- 



5 



9 



EP 1 106 210 A2 



10 



tolol, which may be prepared as disclosed in U .S. Patent 
No. 3,408,387; pronethalol, which may be prepared as 
disclosed in British Patent No. 909,357; propranolol, 
which may be prepared as disclosed in U.S. Patent Nos. 
3,337,628 and 3,520,919; sotalol, which may be pre- 
pared as disclosed in Uloth et al., Journal of Medicinal 
Chemistry, 1 966, 9. 88; sufinalol, which may be pre- 
pared as disclosed in German Patent No. 2,728,641 ; ta- 
lindol, which may be prepared as disclosed in U.S. Pat- 
ent Nos. 3,935,259 and 4,038,31 3; tertatolol, which may 
be prepared as disclosed in U.S. Patent No. 3,960,891 ; 
tilisolol, which may be prepared as disclosed in U.S. Pat- 
ent No. 4,129,565; timolol, which may be prepared as 
disclosed in U.S. Patent No. 3,655,663; toliprolol, which 
may be prepared as disclosed in U.S. Patent No. 
3,432,545; and xibenolol, which may be prepared as 
disclosed in U.S. Patent No. 4,01 8,824. The disclosures 
thereof are incorporated herein by reference. 
[0033] Endopeptidase inhibitors which are within the 
scope of this invention include, but are not limited to 
sampatrilat, which may be prepared as disclosed in Eu- 
ropean Patent Application Publication No. EP 358398; 
candoxatril and candoxatrilat. each of which may be pre- 
pared as disclosed in European Patent Application Pub- 
lication No. EP 274234; and omapatrilat, which may be 
prepared as disclosed in U.S. Patent No. 5,508,272. 
The disclosures thereof are incorporated herein by ref- 
erence. 

[0034] Alpha-adrenergic receptor blockers (alpha- or 
cc-blockers) which are within the scope of this invention 
include, but are not limited to: amosulalol, which may be 
prepared as disclosed in U.S. Patent No. 4,217,307; 
arotinolol, which may be prepared as disclosed in U.S. 
Patent No. 3,932,400; dapiprazole, which may be pre- 
pared as disclosed in U.S. Patent No. 4,252,721 ; doxa- 
zosin, which may be prepared as disclosed in U.S. Pat- 
ent No. 4,188,390; fenspiride, which may be prepared 
as disclosed in U.S. Patent No. 3,399,192; indoramin, 
which may be prepared as disclosed in U.S. Patent No. 
3,527,761; labetolol, which may be prepared as dis- 
closed above; naftopidil, which may be prepared as dis- 
closed in U.S. Patent No. 3,997,666; nicergoline, which 
may be prepared as disclosed in U.S. Patent No. 
3,228,943; prazosin, which may be prepared as dis- 
closed in U.S. Patent No. 3,511 ,836; tamsulosin, which 
may be prepared as disclosed in U.S. Patent No. 
4,703,063; tolazoline, which may be prepared as dis- 
closed in U.S. Patent No. 2,161 ,938; trimazosin, which 
may be prepared as disclosed in U.S. Patent No. 
3,669,968; and yohimbine, which may be isolated from 
natural sources according to methods well known to 
those skilled in the art. The disclosures thereof are in- 
corporated herein by reference. 

[0035] The term "vasodilator," where used herein, is 
meantto include cerebral vasodilators, coronary vasodi- 
lators and peripheral vasodilators. Cerebral vasodila- 
tors within the scope of this invention include, but are 
not limited to: bencyclane, which may be prepared as 



disclosed above: cinnarizine, which may be prepared as 
disclosed above; citicoline, which may be isolated from 
natural sources as disclosed in Kennedy et al., Journal 
of the American Chemical Society, 1955, 77 , 250 orsyn- 

5 thesized as disclosed in Kennedy, Journal of Biological 
Chemistry, 1956 , 222 , 185; cyclandelate, which may be 
prepared as disclosed in U.S. Patent No. 3,663,597; 
ciclonicate, which may be prepared as disclosed in Ger- 
man Patent No. 1 ,910,481 ; diisopropylamine dichloroa- 

10 cetate, which may be prepared as disclosed in British 
Patent No. 862,248; eburnamonine, which may be pre- 
pared as disclosed in Hermann et al., Journal of the 
American Chemical Society, 1 979 , 101 ,1540; fasudil, 
which may be prepared as disclosed in U.S. Patent No. 

15 4,678,783; fenoxedil, which may be prepared as dis- 
closed in U.S. Patent No. 3,81 8,021 ; flunarizine, which 
may be prepared as disclosed in U.S. Patent No. 
3,773,939; ibudilast, which may be prepared as dis- 
closed in U.S. Patent No. 3,850,941; ifenprodil, which 

20 may be prepared as disclosed in U.S. Patent No. 
3,509,164; lomerizine, which may be prepared as dis- 
closed in U.S. Patent No. 4,663,325; nafronyl, which 
may be prepared as disclosed in U.S. Patent No. 
3,334,096; nicametate, which may be prepared as dis- 

25 closed in Blickeetal., Journal of the American Chemical 
Society. 1 942, 64 , 1 722; nicergoline, which may be pre- 
pared as disclosed above; nimodipine, which may be 
prepared as disclosed in U.S. Patent No. 3,799,934; pa- 
paverine, which may be prepared as reviewed in Gold- 

30 berg, Chem. Prod. Chem. News, 1954, 17 ; 371; penti- 
fylline, which may be prepared as disclosed in German 
Patent No. 860,21 7; tinofedrine, which may be prepared 
as disclosed in U.S. Patent No. 3,563,997; vincamine, 
which may be prepared as disclosed in U.S. Patent No. 

35 3,770,724; vinpocetine, which may be prepared as dis- 
closed in U.S. Patent No. 4,035,750; and viquidil, which 
may be prepared as disclosed in U.S. Patent No. 
2,500,444. The disclosures thereof are incorporated 
herein by reference. 

40 [0036] Coronary vasodilators within the scope of this 
invention include, but are not limited to: amotriphene, 
which may be prepared as disclosed in U.S. Patent No. 
3,010,965; bendazol, which may be prepared as dis- 
closed in J. Chem. Soc. 1958, 2426; benfurodil hemis- 

45 uccinate, which may be prepared as disclosed in U.S. 
Patent No. 3,355,463; benziodarone, which may be pre- 
pared as disclosed in U.S. Patent No. 3,012,042; chlo- 
racizine, which may be prepared as disclosed in British 
Patent No. 740,932; chromonar, which may be prepared 

50 as disclosed in U.S. Patent No. 3,282,938; clobenfural, 
which may be prepared as disclosed in British Patent 
No. 1 ,1 60,925; clonitrate, which may be prepared from 
propanediol according to methods well known to those 
skilled in the art, e.g., see Annalen, 1870, 155, 165;clor- 

55 icromen. which may be prepared as disclosed in U.S. 
Patent No. 4,452,811 ; dilazep, which may be prepared 
as disclosed in U.S. Patent No. 3,532,685; dipyrida- 
mole, which may be prepared as disclosed in British Pat- 
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ent No. 807,826; droprenilamine, which may be pre- 
pared as disclosed in German Patent No. 2,521,113; 
efloxate, which may be prepared as disclosed in British 
Patent Nos. 803,372 and 824,547; erythrityl tetranitrate, 
which may be prepared by nitration of erythritol accord- 
ing to methods well-known to those skilled in the art; 
etafenone, which may be prepared as disclosed in Ger- 
man Patent No. 1 ,265,758; fendiline, which may be pre- 
pared as disclosed in U.S. Patent No. 3,262,977; flore- 
dil, which may be prepared as disclosed in German Pat- 
ent No. 2,020,464; ganglefene, which may be prepared 
as disclosed in U.S.S.R. Patent No. 115,905; hexestrol, 
which may be prepared as disclosed in U.S. Patent No. 
2,357,985; hexobendine, which may be prepared as dis- 
closed in U.S. Patent No. 3,267 ; 103: itramin tosylate, 
which may be prepared as disclosed in Swedish Patent 
No. 168,308; khellin, which may be prepared as dis- 
closed in Baxter et al., Journal of the Chemical Society, 
1949 , S 30; lidoflazine, which may be prepared as dis- 
closed in U.S. Patent No. 3,267,104; mannitol hexani- 
trate, which may be prepared by the nitration of mannitol 
according to methods well-known to those skilled in the 
art; medibazine, which may be prepared as disclosed in 
U.S. Patent No. 3,119,826; nitroglycerin; pentaerythritol 
tetranitrate, which may be prepared by the nitration of 
pentaerythritol according to methods well-known to 
those skilled in the art; pentrinitrol, which may be pre- 
pared as disclosed in German Patent No. 638,422-3; 
perhexilline, which may be prepared as disclosed 
above; pimefylline, which may be prepared as disclosed 
in U.S. Patent No. 3,350,400; prenylamine, which may 
be prepared as disclosed in U.S. Patent No. 3,1 52,1 73; 
propatyl nitrate, which may be prepared as disclosed in 
French Patent No. 1 .1 03, 113; trapidil, which may be pre- 
pared as disclosed in East German Patent No. 55,956; 
tricromyl, which may be prepared as disclosed in U.S. 
Patent No. 2.769.015: trimetazidine, which may be pre- 
pared as disclosed in U.S. Patent No. 3,262,852; trin- 
itrate phosphate, which may be prepared by nitration of 
triethanolaminefollowed by precipitation with phosphor- 
ic acid according to methods well-known to those skilled 
in the art; visnadine, which may be prepared as dis- 
closed in U.S. Patent Nos. 2,816,118 and 2,980,699. 
The disclosures thereof are incorporated herein by ref- 
erence. 

[0037] Peripheral vasodilators within the scope of this 
invention include, but are not limited to: aluminum nico- 
tinate, which may be prepared as disclosed in U.S. Pat- 
ent No. 2,970,082; bamethan, which may be prepared 
as disclosed in Corrigan et al., Journal of the American 
Chemical Society, 1945 , 67 , 1894: bencyclane, which 
may be prepared as disclosed above; betahistine, which 
may be prepared as disclosed in Walter et al.; Journal 
of the American Chemical Society, 1 941 , 63 , 2771 ; 
bradykinin, which may be prepared as disclosed in 
Hamburg etal., Arch. Biochem. Biophys., 1958 , 76 , 252; 
brovincamine, which may be prepared as disclosed in 
U.S. Patent No. 4,146,643; bufeniode, which may be 



prepared as disclosed in U.S. Patent No. 3,542,870; bu- 
flomedil, which may be prepared as disclosed in U.S. 
Patent No. 3,895,030; butalamine, which may be pre- 
pared as disclosed in U.S. Patent No. 3,338,899; ce- 

5 tiedil, which may be prepared as disclosed in French 
Patent Nos. 1,460,571; ciclonicate, which may be pre- 
pared as disclosed in German Patent No. 1,910,481; 
cinepazide, which may be prepared as disclosed in Bel- 
gian Patent No. 730,345; cinnarizine, which may be pre- 

10 pared as disclosed above; cyclandelate, which may be 
prepared as disclosed above; diisopropylamine dichlo- 
roacetate, which may be prepared as disclosed above; 
eledoisin. which may be prepared as disclosed in British 
Patent No. 984,810; fenoxedil, which may be prepared 

15 as disclosed above; flunarizine, which may be prepared 
as disclosed above; hepronicate, which may be pre- 
pared as disclosed in U.S. Patent No. 3,384,642; ifen- 
prodil, which may be prepared as disclosed above; ilo- 
prost, which may be prepared as disclosed in U.S. Pat- 

20 ent No. 4,692,464; inositol niacinate, which may be pre- 
pared as disclosed in Badgettetal., Journal of the Amer- 
ican Chemical Society, 1 947, 69 , 2907; isoxsuprine, 
which may be prepared as disdosed in U.S. Patent No. 
3,056,836; kallidin, which may be prepared as disclosed 

25 in Biochem. Biophys. Res. Commun., 1961, 6, 210; ka- 
llikrein, which may be prepared as disclosed in German 
Patent No. 1,102,973; moxisylyte, which may be pre- 
pared as disclosed in German Patent No. 905,738; na- 
fronyl, which may be prepared as disclosed above; 

30 nicametate, wh ich may be prepared as disclosed above; 
nicergoline, which maybe prepared as disclosed above; 
nicofuranose, which may be prepared as disclosed in 
Swiss Patent No. 366,523; nylidrin, which may be pre- 
pared as disclosed in U.S. Patent Nos. 2,661,372 and 

35 2,661 ,373; pentifylline, which may be prepared as dis- 
closed above; pentoxifylline, which may be prepared as 
disclosed in U.S. Patent No. 3,422,107; piribedil, which 
may be prepared as disclosed in U.S. Patent No. 
3,299,067; prostaglandin E-| , which may be prepared by 

40 any of the methods referenced in the Merck Index, 
Twelfth Edition, Budaveri, Ed., New Jersey, 1996, p. 
1 353; suloctidil, which may be prepared as disclosed in 
German Patent No . 2,334,404; tolazoline, which may be 
prepared as disclosed in U.S. Patent No. 2,161 ,938; and 

45 xanthinol niacinate, which may be prepared as dis- 
closed in German Patent No. 1 ,1 02,750 or Korbonits et 
al., Acta. Pharm. Hung., 1968, 38 , 98. The disclosures 
thereof are incorporated herein by reference. 
[0038] The term "diuretic," within the scope of this in- 

50 vention, is meant to include diuretic benzothiadiazine 
derivatives, diuretic organomercurials, diuretic purines, 
diuretic steroids, diuretic sulfonamide derivatives, diu- 
retic uracils and other diuretics such as amanozine, 
which may be prepared as disclosed in Austrian Patent 

55 No. 168,063; amiloride, which may be prepared as dis- 
closed in Belgian Patent No. 639,386; arbutin, which 
may be prepared as disclosed in Tschitschibabin, An- 
nalen, 1930 , 479 , 303; chlorazanil, which may be pre- 
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pared as disclosed in Austrian Patent No. 168,063; 
ethacrynic acid ; which may be prepared as disdosed in 
U.S. Patent No. 3,255,241 ; etozolin, which may be pre- 
pared as disclosed in U.S. Patent No. 3,072,653; hyd- 
racarbazine, which may be prepared as disclosed in 
British Patent No. 856,409; isosorbide, which may be 
prepared as disclosed in U.S. Patent No. 3,160,641; 
mannitol; metochalcone, which may be prepared as dis- 
closed in Freudenberg et al., Ben, 1957, 90 ; 957; muz- 
olimine, which may be prepared as disclosed in U.S. 
Patent No. 4,018,890; perhexiline, which may be pre- 
pared as disclosed above; ticrynafen, which may be pre- 
pared as disclosed in U.S. Patent No. 3.758,506; triam- 
terene which may be prepared as disclosed in U.S. Pat- 
ent No. 3,081,230; and urea. The disclosures thereof 
are incorporated herein by reference. 
[0039] Diuretic benzothiadiazine derivatives within 
the scope of this invention include, but are not limited 
to: althiazide, which may be prepared as disclosed in 
British Patent No. 902,658; bendroflumethiazide, which 
may be prepared as disclosed in U.S. Patent No. 
3,265,573; benzthiazide, McManus et al., 136th Am. 
Soc. Meeting (Atlantic City, September 1959), Abstract 
of papers, pp 13-0; benzylhydrochlorothiazide, which 
may be prepared as disclosed in U.S. Patent No. 
3,108,097; buthiazide, which may be prepared as dis- 
closed in British Patent Nos. 861 ,367 and 885,078; chlo- 
rothiazide, which may be prepared as disclosed in U.S. 
Patent Nos. 2,809,194 and 2,937,169; chlorthalidone, 
which may be prepared as disclosed in U.S. Patent No. 
3,055,904; cyclopenthiazide, which may be prepared as 
disclosed in Belgian Patent No. 587,225; cyclothiazide, 
which may be prepared as disclosed in Whitehead et 
al., Journal of Organic Chemistry, 1961 , 26, 2814; epi- 
thiazide, which may be prepared as disclosed in U.S. 
Patent No. 3,009,911 ; ethiazide, which may be prepared 
as disclosed in British Patent No. 861 ,367; fenquizone, 
which may be prepared as disclosed in U.S. Patent No. 
3,870,720; indapamide, which may be prepared as dis- 
closed in U.S. Patent No. 3,565,911; hydrochlorothi- 
azide, which may be prepared as disclosed in U.S. Pat- 
ent No. 3,164,588; hydroflumethiazide; which may be 
prepared as disclosed in U.S. Patent No. 3,254,076; 
methyclothiazide, which may be prepared as disclosed 
in Close et al., Journal of the American Chemical Soci- 
ety, 1 960 , 82 , 1132; meticrane. which may be prepared 
as disclosed in French Patent Nos. M2790 and 
1 ,365,504; metolazone, which may be prepared as dis- 
closed in U.S. Patent No. 3,360,518; paraflutizide, 
which may be prepared as disclosed in Belgian Patent 
No. 620,829; polythiazide, which may be prepared as 
disclosed in U.S. Patent No. 3,009,911; quinethazone, 
which may be prepared as disclosed in U.S. Patent No. 
2,976,289; teclothiazide, which may be prepared as dis- 
closed in Close et al., Journal of the American Chemical 
Society, 1 960 , 82 , 1132; and trichlormethiazide, which 
may be prepared as dislcosed in deStevens et al., Ex- 
peri entia, 1_960,j_6, 113. The disclosures thereof are in- 



corporated herein by reference. 
[0040] Diuretic sulfonamide derivatives within the 
scope of this invention include, but are not limited to: 
acetazolamide, which may be prepared as disclosed in 

5 U.S. Patent No. 2,980,679; ambuside, which may be 
prepared as disclosed in U.S. Patent No. 3,188,329; 
azosemide, which may be prepared as disclosed in U. 
S. Patent No. 3,665,002; bumetanide, which may be 
prepared as disclosed in U.S. Patent No. 3,634,583; 

10 butazolamide, which may be prepared as disclosed in 
British Patent No. 769,757; chloraminophenamide, 
which may be prepared as disclosed in U.S. Patent Nos. 
2,809,194, 2,965,655 and 2,965,656; clofenamide, 
which may be prepared as disclosed in Olivier, Rec. 

15 Trav. Chim., 1 918 , 37 , 307; clopamide, which may be 
prepared as disclosed in U.S. Patent No. 3,459,756; cl- 
orexolone, which may be prepared as disclosed in U.S. 
Patent No. 3,183,243; disulfamide, which may be pre- 
pared as disclosed in British Patent No. 851 ,287; ethox- 

20 olamide, which may be prepared as disclosed in British 
Patent No. 795,174; furosemide, which may be pre- 
pared as disclosed in U.S. Patent No. 3,058,882; me- 
fruside, which may be prepared as disclosed in U.S. Pat- 
ent No. 3,356,692; methazolamide, which may be pre- 

25 pared as disclosed in U.S. Patent No. 2,783,241 ; pire- 
tanide, which may be prepared as disclosed in U.S. Pat- 
ent No. 4,01 0,273; torasemide, which may be prepared 
as disclosed in U.S. Patent No. 4,018,929; tripamide, 
which may be prepared as disclosed in Japanese Patent 

30 No. 73 05,585; and xipamide, which may be prepared 
as disclosed in U.S. Patent No. 3,567,777. The disclo- 
sures thereof are incorporated herein by reference. 
[0041] The expression "pharmaceutically acceptable 
salts" includes both pharmaceutically acceptable acid 

35 addition salts and pharmaceutically acceptable cation ic 
salts, where appropriate. The expression "pharmaceu- 
tically-acceptable cationic salts" is intended to define 
but is not limited to such salts as the alkali metal salts, 
(e.g.. sodium and potassium), alkaline earth metal salts 

40 (e.g., calcium and magnesium), aluminum salts, ammo- 
nium salts, and salts with organic amines such as ben- 
zathine (N,N'-dibenzylethylenediamine), choline, dieth- 
anolamine, ethylenediamine, meglumine (N-methylglu- 
camine). benethamine (N-benzylphenethylamine), di- 

45 ethylamine, piperazine. tromethamine (2-amino-2-hy- 
droxym ethyl- 1 ,3-propanediol) and procaine. The ex- 
pression "pharmaceutically-acceptable acid addition 
salts" is intended to define but is not limited to such salts 
as the hydrochloride, hydrobromide, sulfate, hydrogen 

50 sulfate, phosphate, hydrogen phosphate, dihydrogen- 
phosphate, acetate, succinate, citrate, methanesul- 
fonate (mesylate) and p-toluenesulfonate (tosylate) 
salts. 

[0042] Pharmaceutically acceptable salts of the al- 
55 dose reductase inhibitors of this invention may be read- 
ily prepared by reacting the free acid form of said aldose 
reductase inhibitor with an appropriate base, usually 
one equivalent, in a co-solvent. Typical bases are sodi- 
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um hydroxide, sodium methoxide, sodium ethoxide ; so- 
dium hydride, potassium methoxide, magnesium hy- 
droxide, calcium hydroxide, benzathine, choline, dieth- 
anolamine, piperazine and tromethamine. The salt is 
isolated by concentration to dryness or by addition of a 
non-solvent. In many cases, salts are preferably pre- 
pared by mixing a solution of the acid with a solution of 
a different salt of the cation (sodium or potassium ethyl- 
hexanoate, magnesium oleate), and employing a sol- 
vent (e.g., ethyl acetate) from which the desired cation ic 
salt precipitates, or can be otherwise isolated by con- 
centration and/or addition of a non-solvent. 
[0043] The acid addition salts of the aldose reductase 
inhibitors of this invention may be readily prepared by 
reacting the free base form of said aldose reductase in- 
hibitor with the appropriate acid. When the salt is of a 
monobasic acid (e.g., the hydrochloride, the hydrobro- 
mide, the p-toluenesulfonate, the acetate), the hydro- 
gen form of a dibasic acid (e.g., the hydrogen sulfate, 
the succinate) or the dihydrogen form of a tribasic acid 
(e.g., the dihydrogen phosphate, the citrate), at least 
one molar equivalent and usually a molar excess of the 
acid is employed. However when such salts as the sul- 
fate, the hemisuccinate, the hydrogen phosphate or the 
phosphate are desired, the appropriate and exact chem- 
ical equivalents of acid will generally be used. The free 
base and the acid are usually combined in a co-solvent 
from which the desired salt precipitates, or can be oth- 
erwise isolated by concentration and/or addition of a 
non-solvent. 

[0044] The pharmaceutical^ acceptable acid addition 
and cationic salts of the antihypertensive agents used 
in the combination of this invention may be prepared in 
a manner analogous to that described for the prepara- 
tion of the pharmaceutically acceptable acid addition 
and cationic salts of said aldose reductase inhibitors, 
but substituting the desired antihypertensive agent for 
said aldose reductase inhibitor. 

[0045] In addition, the aldose reductase inhibitors and 
antihypertensive agents which may be used in accord- 
ance with this invention, prodrugs thereof and pharma- 
ceutically acceptable salts thereof, may occur as hy- 
drates or solvates. Said hydrates and solvates are also 
within the scope of the invention. 
[0046] This invention relates both to methods of treat- 
ing diabetic complications in which the ARI and antihy- 
pertensive agent are administered together, as part of 
the same pharmaceutical composition, and to methods 
in which these two active agents are administered sep- 
arately, as part of an appropriate dosage regimen de- 
signed to obtain the benefits of the combination therapy. 
The appropriate dosage regimen, the amount of each 
dose administered and the intervals between doses of 
the active agents will depend upon the ARI and the an- 
tihypertensive agent being used, the type of pharma- 
ceutical formulations being used, the characteristics of 
the subject being treated and the severity of the compli- 
cations. Generally, in carrying out the methods of this 



invention, an effective dosage for the aldose reductase 
inhibitors of this invention is in the range of about 0.01 
mg/kg/day to about 1 00 mg/kg/day in single or divided 
doses, preferably 0.1 mg/kg/day to 20 mg/kg/day in sin- 

5 gle or divided doses and the antihypertensive agent will 
be administered in single or divided doses. Antihyper- 
tensive agents will generally be administered in 
amounts ranging from about 0.01 mg/kg/day to about 
500 mg/kg/day in single or divided doses, preferably 10 

10 mg to about 300 mg per day for an average subject, de- 
pending upon the antihypertensive agent and the route 
of administration. However, some variation in dosage 
will necessarily occur depending on the condition of the 
subject being treated. The prescribing physician will, in 

15 any event, determine the appropriate dose for the indi- 
vidual subject. 

[0047] Administration of the pharmaceutical compo- 
sitions of this invention can be via any method which 
delivers a composition of this invention preferentially to 

20 the desired tissue (e.g., nerve, kidney, retina and/or car- 
diac tissues). These methods include oral routes, 
parenteral, intraduodenal routes, etc. Generally, the 
compositions of the present invention are administered 
in single (e.g., once daily) or multiple doses or via con- 

25 stant infusion. 

[0048] Pharmaceutical compositions comprising an 
aldose reductase inhibitor, a prodrug thereof or a phar- 
maceutically acceptable salt of said aldose reductase 
inhibitor or said prodrug and an antihypertensive agent, 

30 a prodrug thereof or a pharmaceutically acceptable salt 
of said antihypertensive agent or said prodrug are here- 
inafter referred to, collectively, as "the active composi- 
tions of this invention." 

[0049] The active compositions of this invention may 

35 be administered to a subject in need of treatment by a 
variety of conventional routes of administration, includ- 
ing orally, topically, parenterally, e.g., intravenously, 
subcutaneously or intramedullary. Further, the active 
compositions of this invention may be administered in- 

40 tranasally, as a rectal suppository or using a "flash" for- 
mulation, i.e., allowing the medication to dissolve in the 
mouth without the need to use water. 
[0050] The active compositions of this invention may 
be administered alone or in combination with pharma- 

45 ceutically acceptable carriers, vehicles or diluents, in ei- 
ther single or multiple doses. Suitable pharmaceutical 
carriers, vehicles and diluents include inert solid diluents 
or fillers, sterile aqueous solutions and various organic 
solvents. The pharmaceutical compositions formed by 

50 combining the active compositions of this invention and 
the pharmaceutically acceptable carriers, vehicles or 
diluents are then readily administered in a variety of dos- 
age forms such as tablets, powders, lozenges, syrups, 
injectable solutions and the like. These pharmaceutical 

55 compositions can, if desired, contain additional ingredi- 
ents such as flavorings, binders, excipients and the like. 
Thus, for purposes of oral administration, tablets con- 
taining various excipients such as sodium citrate, calci- 
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um carbonate and calcium phosphate may be employed 
along with various disintegrants such as starch, alginic 
acid and certain complex silicates, together with binding 
agents such as polyvinylpyrrolidone, sucrose, gelatin 
and acacia. Additionally, lubricating agents such as 
magnesium stearate, sodium lauryl sulfate and talc are 
often useful for tabletting purposes. Solid compositions 
of a similar type may also be employed as fillers in soft 
and hard filled gelatin capsules. Preferred materials for 
this include lactose or milk sugar and high molecular 
weight polyethylene glycols. When aqueous suspen- 
sions or elixirs are desired for oral administration, the 
essential active ingredient therein may be combined 
with various sweetening or flavoring agents, coloring 
matter or dyes and, if desired, emulsifying or suspend- 
ing agents, together with diluents such as water, etha- 
nol, propylene glycol, glycerin and combinations there- 
of. 

[0051] For parenteral administration, solutions of the 
active compositions of this invention in sesame or pea- 
nut oil, aqueous propylene glycol, or in sterile aqueous 
solutions may be employed. Such aqueous solutions 
should be suitably buffered if necessary and the liquid 
diluent first rendered isotonic with sufficient saline or 
glucose. These particular aqueous solutions are espe- 
cially suitable for intravenous, intramuscular, subcuta- 
neous and intraperitoneal administration. In this con- 
nection, the sterile aqueous media employed are all 
readily available by standard techniques known to those 
skilled in the art. 

[0052] Generally, a composition of this invention is ad- 
ministered orally, or parenterally (e.g., intravenous, in- 
tramuscular, subcutaneous or intramedullary). Topical 
administration may also be indicated, for example, 
where the patient is suffering from gastrointestinal dis- 
orders or whenever the medication is best applied to the 
surface of a tissue or organ as determined by the at- 
tending physician. 

[0053] For buccal administration the composition (two 
active agents administered together or separately) may 
take the form of tablets or lozenges formulated in a con- 
ventional manner. 

[0054] For intranasal administration or administration 
by inhalation, the active compounds of the invention 
(two active agents administered together or separately) 
are conveniently delivered in the form of a solution or 
suspension from a pump spray container that is 
squeezed or pumped by the patient or as an aerosol 
spray presentation from a pressurized container or a 
nebulizer, with the use of a suitable propellant, e.g., 
dichlorodifluoromethane, trichlorofluoromethane, 
dichlorotetrafluoroethane, carbon dioxide or other suit- 
able gas. In the case of a pressurized aerosol, the dos- 
age unit may be determined by providing a valve to de- 
liver a metered amount. The pressurized container or 
nebulizer may contain a solution or suspension of the 
active compound. Capsules and cartridges (made, for 
example, from gelatin) for use in an inhaler or insufflator 



may be formulated containing a powder mix of a com- 
pound or compounds of the invention and a suitable 
powder base such as lactose or starch. 
[0055] For purposes of transdermal (e.g.,topical) ad- 
5 ministration, dilute sterile, aqueous or partially aqueous 
solutions (usually in about 0.1% to 5% concentration), 
otherwise similar to the above parenteral solutions, are 
prepared. 

[0056] Methods of preparing various pharmaceutical 

10 compositions with a certain amount of active ingredient 
are known, or will be apparent in light of this disclosure, 
to those skilled in this art. For examples of methods of 
preparing pharmaceutical compositions, see Reming- 
ton's Pharmaceutical Sciences, Mack Publishing Corn- 
's pany, Easton, Pa., 19th Edition (1995). 

[0057] The active compositions of this invention con- 
tain an amount of both an aldose reductase inhibitor, a 
prodrug thereof or a pharmaceutically acceptable salt of 
said aldose reductase inhibitor and of an antihyperten- 

20 sive agent, a prodrug thereof or a pharmaceutically ac- 
ceptable salt of said antihypertensive agent or said pro- 
drug. The amount of each of those ingredients may in- 
dependently be, for example, 0.0001%- 95% of the total 
amount of the composition, where the total amount may 

25 not, of course, exceed 1 00%. In any event, the compo- 
sition or formulation to be administered will contain a 
quantity of each of the components of the composition 
according to the invention in an amount effective to treat 
the disease/condition of the subject being treated. 

30 [0058] Since the present invention has an aspect that 
relates to the treatment of the disease/conditions de- 
scribed herein with a combination of active ingredients 
which may be administered separately, the invention al- 
so relates to combining separate pharmaceutical com- 

35 positions in kit form. The kit comprises two separate 
pharmaceutical compositions: an aldose reductase in- 
hibitor, a prodrug thereof or a salt of such aldose reduct- 
ase inhibitor or prodrug; and an antihypertensive agent, 
a prodrug thereof or a salt of said antihypertensive agent 

40 or prodrug as described above. The kit comprises a con- 
tainer for containing the separate compositions such as 
a divided bottle or a divided foil packet. Typically the kit 
comprises directions for the administration of the sepa- 
rate components. The kit form is particularly advanta- 

45 geous when the separate components are preferably 
administered in different dosage forms (e.g., oral and 
parenteral), are administered at different dosage inter- 
vals, or when titration of the individual components of 
the combination is desired by the prescribing physician. 

50 [0059] An example of such a kit is a so-called blister 
pack. Blister packs are well known in the packaging in- 
dustry and are being widely used for the packaging of 
pharmaceutical unit dosage forms (tablets, capsules, 
and the like). Blister packs generally consist of a sheet 

55 of relatively stiff material covered with a foil of a prefer- 
ably transparent plastic material. During the packaging 
process recesses are formed in the plastic foil. The re- 
cesses have the size and shape of the tablets or cap- 



10 



19 



EP 1 106 210 A2 



20 



sules to be packed. Next, the tablets or capsules are 
placed in the recesses and the sheet of relatively stiff 
material is sealed against the plastic foil at the face of 
the foil which is opposite from the direction in which the 
recesses were formed. As a result, the tablets or cap- 5 
sules are sealed in the recesses between the plastic foil 
and the sheet. Preferably the strength of the sheet is 
such that the tablets or capsules can be removed from 
the blister pack by manually applying pressure on the 
recesses whereby an opening is formed in the sheet at 10 
the place of the recess. The tablet or capsule can then 
be removed via said opening. 

[0060] It may be desirable to provide a memory aid 
on the kit ; e.g., in the form of numbers nextto the tablets 
or capsules whereby the numbers correspond with the 15 
days of the regimen which the tablets or capsules so 
specified should be ingested. Another example of such 
a memory aid is a calendar printed on the card, e.g., as 
follows "First Week, Monday, Tuesday, ...etc.... Second 
Week, Monday, Tuesday,..." etc. Other variations of 20 
memory aids will be readily apparent. A "daily dose" can 
be a single tablet or capsule or several pills or capsules 
to be taken on a given day. Also, a daily dose of the 
aldose reductase inhibitor can consist of one tablet or 
capsule while a daily dose of the antihypertensive agent 25 
can consist of several tablets or capsules and vice ver- 
sa. The memory aid should reflect this. 
[0061] In another specific embodiment of the inven- 
tion, a dispenser designed to dispense the daily doses 
one at a time in the order of their intended use is pro- 30 
vided. Preferably, the dispenser is equipped with a 
memory-aid, so as to further facilitate compliance with 
the regimen. An example of such a memory-aid is a me- 
chanical counter which indicates the number of daily 
doses that has been dispensed. Another example of 35 
such a memory-aid is a battery-powered micro-chip 
memory coupled with a liquid crystal readout, or audible 
reminder signal which, for example, reads out the date 
that the last daily dose has been taken and/or reminds 
one when the next dose is to be taken. 40 
[0062] The compositions of this invention generally 
will be administered in a convenient formulation. 



or zopolrestat, a prodrug thereof or a pharmaceuti- 
cally acceptable salt of said ARI or of said prodrug. 

3. A composition of claim 2 wherein said ARI is zopol- 
restat, a prodrug thereof or a pharmaceutically ac- 
ceptable salt of zopolrestat or of said prodrug. 

4. Acomposition of claim 1 wherein said antihyperten- 
sive agent is a calcium channel blocker, an A-ll an- 
tagonist, a diuretic, a neutral endopeptidase inhibi- 
tor, a beta-adrenergic receptor blocker or an alpha- 
adrenergic receptor blocker, a prodrug of said anti- 
hypertensive agent or a pharmaceutically accepta- 
ble salt of said antihypertensive agent or of said pro- 
drug. 

5. A composition of claim 4 wherein said antihyperten- 
sive agent is a calcium channel blocker, said calci- 
um channel blocker being verapamil, diltiazem, 
mibefradil, isradipine, lacidipine, nicardipine, nifed- 
ipine, amlodipine, nimodipine, nisoldipine, nitren- 
dipineorfelodipine, a prodrug of said calcium chan- 
nel blocker or a pharmaceutically acceptable salt of 
said calcium channel blocker or of said prodrug. 

6. A composition of claim 5 wherein said calcium 
channel blocker is felodipine, amlodipine, nifed- 
ipine, a prodrug of said calcium channel blocker or 
a pharmaceutically acceptable salt of said calcium 
channel blocker or of said prodrug. 

7. Acomposition of claim 6 wherein said ARI is defined 
in claims 2 or 3. 

8. Acomposition of claim 4 wherein said antihyperten- 
sive agent is an A-ll antagonist, said A-ll antagonist 
being losartan, irbesartan orvalsartan. a prodrug of 
said A-ll antagonist or a pharmaceutically accepta- 
ble salt of said A-ll antagonist or of said prodrug. 

9. Acompositon of claim 8 wherein said ARI is defined 
in claims 2 or 3. 



Claims 45 

1. A pharmaceutical composition comprising an al- 
dose reductase inhibitor (ARI), a prodrug thereof or 
a pharmaceutically acceptable salt of said ARI or 
said prodrug; an antihypertensive agent, a prodrug 50 
thereof or a pharmaceutically acceptable salt of 
said antihypertensive agent or said prodrug; and a 
pharmaceutically acceptable carrier, vehicle or dilu- 
ent, provided that said antihypertensive agent is not 

an ACE inhibitor. 55 

2. A composition of claim 1 wherein said ARI is fidar- 
estat, epalrestat, minalrestat, SPR-210, zenarastat 



10. A pharmaceutical composition of claim 4 wherein 
said antihypertensive agent is a diuretic, said diu- 
retic being amiloride, bendroflumethiazide, a prod- 
rug of said diuretic or a pharmaceutically accepta- 
ble salt of said diuretic or of said prodrug. 

11. A composition of claim 10 wherein said ARI is de- 
fined in claims 2 or 3. 

12. A pharmaceutical composition of claim 4 wherein 
said antihypertensive agent is a beta-adrenergic re- 
ceptor blocker, said beta-adrenergic receptor block- 
er being carvedilol, a prodrug thereof or a pharma- 
ceutically acceptable salt thereof or of said prodrug. 
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13. A composition of claim 12 wherein said ARI is as 
defined in claims 2 or 3. 

14. A pharmaceutical composition of claim 4 wherein 
said antihypertensive agent is an alpha-adrenergic 5 
receptor blocker, said alpha-adrenergic receptor 
blocker being doxazosin, prazosin, trimazosin, a 
prodrug of said alpha-adrenergic receptor blocker 

or a pharmaceutical^ acceptable salt of said alpha- 
adrenergic receptor blocker or of said prodrug. 10 

15. A composition of claim 14 wherein said ARI is as 
defined in claims 2 or 3. 

16. A composition of claim 4 wherein said antihyperten- 15 
sive agent is a neutral endopeptidase inhibitor, said 
neutral endopeptidase inhibitor being candoxatril, 
candoxatrilat, samplatrilat or omapatrilat, a prodrug 
thereof or a pharmaceutically acceptable salt of 
said neutral endopeptidase inhibitor or said prod- 20 
rug. 

17. A composition of claim 16 wherein said ARI is de- 
fined in claims 2 or 3. 

25 

18. The use of a composition as defined in any preced- 
ing claim for the manufacture of a medicament for 
treating a diabetic complication in a mammal. 

19. The use according to claim 1 8 wherein said antihy- 30 
pertensive agent is a calcium channel blocker, an 
A-ll antagonist, a diuretic, a beta-adrenergic recep- 
tor blcoker or an alpha-adrenergic receptor blocker, 

a pharmaceutically acceptable salt of any of said 
agents or a prodrug or any of said agents or of said 35 
salts. 

20. The use according to claim 19 wherein said ARI is 
defined in claims 2 or 3. 

40 

21. The use according to any one of claims 18 to 20 
wherein said diabetic complication is dibaetic neu- 
ropathy. 

22. The use according to any one of claims 18 to 20 45 
wherein said diabetic complication is diabetic. 

23. The use according to any one of claims 18 to 20 
wherein said diabetic complication is diabetic car- 
diomyopathy. 50 

24. The use according to any one of claims 18 to 20 
wherein said diabetic complication is diabetic retin- 
opathy. 

55 

25. The use according to any one of claims 18 to 20 
wherein said diabetic complication is cataracts. 



26. The use according to any one of claims 18 to 20 
wherein said diabetic complication is myocardial in- 
farction. 

27. The use of an ARI, a prodrug thereof or a pharma- 
ceutically acceptable salt of said ARI or of said pro- 
drug and an antihypertensive agent, a prodrug 
thereof or a pharmaceutically acceptable salt of 
said antihypertensive agent or of said prodrug, pro- 
vided that said antihypertensive agent is not an 
ACE inhibitor for the manufacture of a medicament 
for treating a diabetic complication in a mammal. 

28. The use according to claim 27 wherein said antihy- 
pertensive agent is a calcium channel blocker, an 
A-ll antagonist, a diuretic, a neutral endopeptidase 
inhibitor, a beta-adrenergic receptor blocker or an 
alpha-adrenergic receptor blocker a pharmaceuti- 
cally acceptable salt of any of said agents or a pro- 
drug of any of said agents or of said salts. 

29. The use according to claim 28 wherein said ARI is 
as defined in claims 2 or 3. 

30. The use according to claim 28 wherein the ARI . pro- 
drug thereof or pharmaceutically acceptable salt of 
said ARI or said prodrug and the antihypertensive 
agent prodrug thereof or pharmaceutically accept- 
able salt of said antihypertensive agent are admin- 
istered separately. 

31 . The use according to claim 28 wherein the ARI . pro- 
drug thereof or pharmaceutically acceptable salt of 
said ARI or said prodrug and the antihypertensive 
agent prodrug thereof or pharmaceutically accept- 
able salt of said antihypertensive agent are admin- 
istered together. 

32. A kit comprising: 

a) a first dosage form comprising an aldose re- 
ductase inhibitor (ARI). a prodrug thereof or a 
pharmaceutically acceptable salt of said ARI or 
said prodrug and a pharmaceutically accepta- 
ble carrier, vehicle or diluent; 

b) a second unit dosage form comprising an an- 
tihypertensive agent, a prodrug thereof or a 
pharmaceutically acceptable salt of said anti- 
hypertensive agent or said prodrug and a phar- 
maceutically acceptable carrier, vehicle or dilu- 
ent, provided that said antihypertensive agent 
is not an ACE inhibitor; and 

c) a container. 

33. A kit of claim 32 wherein said antihypertensive 
agent is a calcium channel blocker, an A-ll antago- 
nist, a diuretic, a neutral endopeptidase inhibitor, a 
beta-adrenergic receptor blocker or an alpha- 
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adrenergic receptor blocker, a pharmaceutical^ ac- 
ceptable salt of any of said agents or a prodrug of 
any of said agents or of said salts. 

34. A kit of claim 33 wherein said ARI is as defined in 5 
claims 2 or 3. 
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